The haemolytic uraemic syndrome (HUS) is a well recognized cause of acute renal failure in children. Gastrointestinal involvement is common, and may result in rectal bleeding which can be an important presenting symptom. Previous publications have stressed the importance of correct diagnosis to avoid unnecessary surgery. Occasionally serious gastrointestinal complications do occur. We present five children with life-threatening gastrointestinal complications of the HUS and discuss the indications for laparotomy.
Introduction
The haemolytic uraemic syndrome (HUS) is an important cause of acute renal failure in children. The uraemia, thrombocytopaenia and a microangiopathic haemolytic anaemia'', Whilst HUS is a heterogeneous entity, the classical form is typically presaged by a gastroenteritic illness accompanied by rectal bleeding. The colitis is generally regarded as a relatively trivial component of the illness, although it may provide an important first clue to the correct diagnosis.
Sixty-two patients have been treated in Leeds for the HUS between 1984 and 1989. There were two deaths in this group; one from neurological involvement and the other, mentioned in this report, from a colonic perforation. It is our clinical impression that the severity of the colitis is increasing. Despite this, there are few reports of serious gastrointestinal complications in the literature. In our series of patients we have treated five patients for lifethreatening GI complications of the syndrome. These five cases are presented and the indications for surgical intervention in the HUS are discussed.
Case reports
Case Case 2 A previously fit 5-year-<lld girl initially presented with a 36-h history of colicky abdominal pain and vomiting. On the fourth day of her illness she developed bloodstained diarrhoea and became anuric. She was referred to Leeds for dialysis. On arrival, her abdomen was distended, silent and generally tender. Initial investigations revealed an elevated plasma urea 15.4 mmol/l, plasma creatinine 291 J4mol/1, a leucocytosis 32x10 9/1 and a thrombocytopaenia 50xlO s/1. Peritoneal dialysis was begun through a catheter inserted percutaneously. This was not successful: the effiuent was persistently bloodstained and slow to drain, despite correction of the thrombocytopaenia. The patient was haemodialysed. The abdominal signs remained worrying and she underwent a laparotomy on the 5th day of her illness. At laparotomy, there was a bloody ascites. The transverse and descending colon was haemorrhagic and oedematous. A Hartmann's resection was performed. Her postoperative recovery was complicated by hypertension, convulsions and persistent hyperglycaemia. She remains on subcutaneous insulin. Her colostomy has since been closed and her renal function has returned to normal. Histological examination of the colon revealed submucosal haemorrhage with occlusion of mucosal vessels with fibrin ( Figure 1 ).
Case 3
A 4-year-old girl, diagnosed diabetic one year previously, managed on subcutaneous insulin. She presented with a 3-day history of diarrhoea and vomiting. The day after admission she began to pass blood per rectum and became oliguric, Fragmented erythrocytes were identified on a blood film and stool cultures subsequently grew a verocytotoxin producing strain of E. coli057. Her renal failure was initially managed by peritoneal dialysis through a Tenchkoff catheter. This was difficult due to persistent catheter blockage, despite an omentectomy. She was referred to Leeds on the 14th day of her illness for haemodialysis. The following day she had a massive haematemesis and passed copious melaena. After resuscitation and upper GI endoscopy she came to laparotomy where a bleeding posterior duodenal ulcer was underrun. Case 4 A previously fit 2-year-old girl presented with a 4-day history of bloody diarrhoea and abdominal pain. She was initially treated with corticosteroids for a presumptive diagnosis of ulcerative colitis. She did not improve and became oliguric 3 days later. On admission she was generally oedematous. Tenderness localized to the left hypochondrium was noted on abdominal examination. Investigations on admission showed elevated plasma urea, 30.4 mmol/l, and creatinine, 364 ",molll. She was anaemic, 6.6 g/dl, thrombocytopaenic, 24xlOOIl and there was a leucocytosis, 26.7x10 9 /l. Peritoneal dialysis was begun and, after initial problems with a hydrothorax, her renal function recovered completely.
She was discharged home one month after presentation. Her convalescencewas complicatedby persistent constipation and colicky abdominal pain. This failed to respond to conservative measures. A barium enema showed a tight stricture in the descending colon. This was resected 45 days after the onset of her illness after which she made an uncomplicated recovery. Figure 2 shows the colonicstricture at the time of her laparotomy.
Case 5
This previously healthy 5-year-oldgirl presented with a 5-day history of abdominal pain, intermittent rectal prolapse and rectal bleeding. She became uraemic 4 days later and had a grand mal convulsion. She was transferred to Leeds for dialysis. She required paralysis and ventilation for intractable seizures. Her renal function improved over the following10 days. However, at the time of her discharge from hospital she was felt to have sustained profound cerebral damage from the seizures.
She eventually made a complete neurological recovery. She represented exactly one year after her original illness with an intestinal obstruction. At laparotomy a short stricture was resected from the transverse colon. She remains well. Histological examination of the resected specimen showed a chronic fibrous stricture (Figure 3 ). 
Discussion
The diagnosis of HUS can be difficult. The initial presentation may be with peritoneal signs mimicking acute appendicitis or an intussusceptions-'. Failure to recognize the uraemia may lead to an unnecessary laparotomy. A therapeutic dilemma still exists once the correct diagnosis has been made: peritoneal signs are common in HUS. They may be difficult to interpret in an unconscious child, and masked by peritoneal dialysis. The general impression is that serious gastrointestinal complications are uncommon in HUS. In Gianantonio's series of 678 cases there were no major gastrointestinal problems documented", Segmental colonic gangrene" and stricture formation 7 have, however, been recorded in the literature and our cases represent further examples of these complications.
In view of the relative rarity of serious intestinal complications compared with the frequency of peritoneal signs in the acute phase of HUS, it is difficult to be dogmatic about the indications for surgery. In our series of cases, peritoneal dialysis was technically unsatisfactory in both children with acute colonic complications. The dialysate was persistently bloodstained, despite correction ofthrombocytopaenia, and drained slowly. It is our routine practice to send samples of dialysate for bacterial culture daily during the acute phase of the illness. Cell counts were of limited value, as the dialysates were frankly haemorrhagic, and the results of culture arrived too late to be of clinical value.
Based on our experience, we would now advise early laparotomy in the patient with HUS, who has signs of peritoneal irritation, and a persistently bloodstained dialysate. Similarly, we would normally anticipate considerable clinical improvement within 24 h of the start of dialysis. Failure to improve in a patient with worrying peritoneal signs should again indicate the need for surgical exploration.
Haemodialysis should be considered in children with worrying abdominal signs at presentation. Although technically more difficult than peritoneal dialysis in young children, haemodialysis will permit repeated clinical examination of an abdomen which is not distended with dialysate.
After making the decision to proceed with laparotomy, the surgeon may be faced with a decision about resection of the colon. A colonic perforation obviously necessitates resection but the usual situation is an oedematous haemorrhagic thick-walled colon. HUS is now regarded as a toxaemic illness. The pathogenesis is thought to involve endothelial cell damage by the verocytotoxin produced by E. coli. The resulting microangiopathy is responsible for the haematological abnormalities and the ischaemic damage to the target organs. Removal of the source of the toxin, ie colonic resection, is a logical step. We have felt that primary anastomosis of the colon is unsafe in this situation and would therefore advise a Hartman's procedure.
It is interesting to note that we were only able to isolate a verocytotoxin producing strain of E. colifrom one of our cases.
Late stricture formation after HUS is uncommon; our two cases illustrate differing time courses for the development of strictures. Persistent abdominal pain in the convalescent phase of the HUS requires investigation by contrast radiology. Once stricture formation has been identified conservative treatment appears to have little role. 
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